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Abstract. IBIMET-CNR is involved in making different re-
search projects and in managing operational programmes on
national and international level and has acquired a relevant
training competence to sustain partner countries and improve
their methodological and operational skills by using inno-
vative tools, such as Geographical Information Systems fo-
cused on the development of meteorological and climatolog-
ical applications.
Training activities are mainly addressed to National Me-
teorological and Hydrological Services of Partner-Countries
and/or to other Specialized Centers in the frame of Cooper-
ation Programmes promoted by the Italian Ministry of For-
eign Affairs mainly in favour of the Less Developing Coun-
tries (LDC) of World Meteorological Organisation (WMO)
Regional Association I (Africa).
The Institute, as a branch of the WMO-Regional Meteo-
rological Training Centre for Region VI (Europe), organizes
also international training courses of high-level in Meteorol-
ogy, Climatology and Remote Sensing applied to environ-
ment and agriculture fields. Moreover, considering the in-
creasing evolution of the GIS functions for meteorological
information users, IBIMET has promoted in 2005 the EU
COST Action 719 Summer School on “GIS applications in
meteorology and climatology”. The paper offers an overview
of the main institute training programmes organised to share
the results of research activities and operational projects,
through the exploitation of innovative technologies and tools
like GIS.
Correspondence to: T. De Filippis
(t.de.filippis@ibimet.cnr.it)
1 Introduction
The Institute of Biometeorology of the National Research
Council is focused on: applied meteorology and climatology,
research activities and training programmes.
IBIMET’ activities are usually carried out together with
interdisciplinary projects and research on national and inter-
national level to monitor climate changes and environmental
management by using simulation models and applications of
remote sensing and GIS.
IBIMET has been involved, in the cooperation activities
in favour of Less Development Countries (LCD) since 1986.
This involvement led to the development of research and
projects in the fields of agro-meteorology (Bacci et al., 1992)
with special attention to food-security vulnerability mapping
and Early Warning (Maracchi et al., 2003), natural resources
monitoring, land recovery in arid and semiarid Regions of
Africa. Various projects have been carried out under the as-
signment of the World Meteorological Organization (WMO),
while others have been developed in collaboration with the
General Direction for Development Cooperation (DGCS) of
the Italian Ministry of Foreign Affairs.
IBIMET undertakes technical assistance and training ac-
tivities for the National Meteorological and Technical Ser-
vice of target countries and for others Local Institutions, such
as the AGRHYMET1 Regional Center (Niamey-Niger) and
the CSE2 (Dakar-Senegal). The topics of these activities are
based on the integration of different kind of information in
EWSs for decision makers support.
In particular, the main purpose of training programme is
to strength the countries’ capacities, to mitigate the effects of
extreme events such as, drought, desertification and famine
especially in arid regions of North-West and East Africa.
1AGRHYMET: Regional Training Centre for Agro- meteorol-
ogy and Operational Hydrology and their Applications
2 CSE: Centre de Suivi Ecologique
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Taking into account the Institute specific competences and
the training needs of beneficiaries, the courses are usually
concentrated on the following issues:
– Data Integration for Environment Monitoring;
– Data Base Management Systems;
– GIS Applications & Remote Sensing.
Methodologies transfer, innovative tools and training ac-
tivities, are the key-elements, which assure the sustainability
of the international development cooperation.
IBIMET training activities are not only limited to the de-
velopment of the on-going projects. On the one hand the
collaboration with the Florence University led to the organi-
zation of an annual Master on Applied Meteorology, which
takes place at IBIMET headquarter, while on the other hand
the cooperation with the Italian National Meteorological Ser-
vice made IBIMET the “operative-branch” of WMO-RMTC
for RA VI.
2 Training plans and users needs
IBIMET experience in planning training programmes,
started from the analysis of users needs of the African Na-
tional Meteorological Services and Technical Organizations
involved in “The Early Warning and Agricultural Production
Forecast Project” (AP3A Project) and has been financed by
the Italian Cooperation through WMO (WMO, 1999). The
strategic purposes of this project were the development of
methodologies geared toward the identification of risk zones
for agricultural production in arid and semiarid region of
West Africa (De Filippis et al., 2000), and the development of
meteorological and climatological information products for
food security and early warning at regional and national scale
through the improvement of Sahelian national skills.
As a result of a decade of project activities, a stable and
high quality regional geo-database has been created to im-
prove spatial analysis, methodologies, and technical solu-
tions. GIS products have been realized in accordance with
the cultural, financial, and technical background of local-
institutions. For these reasons stand-alone GIS software and
meteorological dataset, free distributed, are the training sup-
ports to enhance the application of new technologies.
The regional and national analyses of food vulnerability,
in the affected areas, have been conducted on bio-physical
and socio-economic data. These data have been structured
into a reference personal geo-database for the nine Sahel
countries and managed by the thematic cartography viewing
software (VisualCarte v.1.0, 2002). The software includes a
SVRP plug-in (Structural Vulnerability Representation Pro-
cedure), which allows further territorial vulnerability analy-
sis through the creation of economic scenarios, influenced by
the results of current agro-meteorological season, and rep-
resents the different kind of conditions in terms of accessi-
bility or food availability for the target populations (Visual-
Carte/PRVS v.1.0, 2004).
These customized GIS tools, developed in Visual Basic®
environment with the use of Library ActiveX of MapOb-
jects2© (ESRI), support the most common file formats in
Geographic Information Systems such as ESRI shapefiles,
ArcInfo coverage and grid (.adf) and Idrisi.
These applications and GIS oriented tools have been re-
alised to satisfy the requirements of the National Techni-
cal Services for the management and analysis of spatial-
reference data, in order to provide decision-makers with use-
ful information products for food emergencies management
and medium and long-term development planning.
In this context, the training allowed local technicians to
benefit from these innovative tools. As a matter of fact, dur-
ing the last years, the increasing demand for IT training from
the NMHSs, led to a re-orientation of a more “applicative”
traditional didactic approach.
Training is now considered as a planned process direct-
ing learning focused on achieving specific performance ob-
jectives associated with a job (WMO, 2000), and emphasis
have to be made on participants’ job-competency require-
ments from an operational point of view.
In this framework, training is the key-element for any co-
operation initiative because assures the beneficiary countries
the sustainability of the programme results in the long period.
At the same time, training is a great challenge because any
institution involved has to find its own specific didactical ap-
proach to satisfy the participant expectations and the training
needs.
A deep knowledge of the local context is necessary to meet
the participant training needs, especially when you have to
work with a homogeneous group of experts, coming from
the same kind of institution. On the contrary if training
is addressed to a heterogeneous group of experts, coming
from different countries and/or types of services, the training
needs can be identified with the help of potential target-user
(such as NMHS’ managerial team, including the chief of the
training unit, or decision makers).
Last but not least, training plays an important role in the
international context stability because stimulates the cooper-
ation and communication between different countries.
3 Didactic approach
The definition of the didactic approach takes into consider-
ation the training objectives based both on the participant
training needs and on the course characteristics.
As we have already stressed, the main training purpose
is to teach how to use the new innovative tools, like GIS,
and explain the new analytical approach in order to improve
national expertise and promote technical cooperation and
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information exchange between Local NMHSs and Technical
Services of WMO’ RA I and VI.
National and Regional spatial dataset distributed by
NMHS and various organizations such as FAO, EUMETSAT,
AGRHYMET or via Internet are used for tutorial exercises.
Moreover, the training purpose has not only to enrich the
participants’ knowledge in accordance with the specific do-
mains, but has also to stimulate their ability to identify the
information needs, necessary for the development of specific
analysis.
In order to meet the “training mission,” the courses are
generally based on two activities: theoretical and practi-
cal. An interdisciplinary team of teachers, with alternation
of classroom lectures and practical exercises, gives classes.
Lectures are focused on the analysis of specific methodolog-
ical approach, while exercises are based on direct applica-
tion of theoretical information through the analysis of several
case studies.
Therefore, training activities promote a participatory ap-
proach, giving a specific attention to the involvement of local
technicians in the assessment of training needs and getting
feedback from trainees during the whole process.
Training activities are based on the know-how sharing and
on the evaluation of specific issues, to contribute to the adop-
tion of an international standard language and to the valori-
sation of the local experiences.
3.1 Training courses structure
According to the framework in which training is planned, (in-
ternational cooperation training programs, as RMTC or spe-
cific operational project execution, such as Ap3A), IBIMET
provides different kind of training courses.
Short training courses are organized both in Florence and
in partners’ countries within the framework of specific pro-
gramme. Training is based especially on particular GIS tech-
nical issues concerning the application of different method-
ological analysis approaches into operational work. The
courses are addressed to technicians of National Services
and are focused on specific thematic modules run by high-
qualified experts, with alternation of classroom lectures and
practical exercises. The active participation of trainees is
stimulated by discussions and exercises in working groups.
It is important to stress that this kind of short courses give
the possibility to meet experts coming from different coun-
tries. This heterogeneity increases the possibility of sharing
different knowledge and experience and seems to be one of
the most appreciate aspects of RMTC training activities, on
the base of the evaluation test that is submitted to participants
at the end of each course.
The brief period of this training course is not sufficient to
evaluate the trainees’ benefits on their future works. In order
to face this lack, primary importance has to be given to the
collection of didactical material. Lectures slides, papers, free
software, and exercises are usually organised in a CDROM
that is distributed to participants before the end of the course.
In this way, they will be able to review the material and make
into practice what they learned.
Long term stages generally took place during long coop-
eration projects. Local experts are invited to spend a period
from 2 to 4 months in Florence at the premise of IBIMET to
work in collaboration with Institute researchers. In this con-
text, training is essentially on job because the trainees work
on specific applications that have to be developed in the spe-
cific programme in which they are involved. The beneficiary
Institution selects participants that are usually responsible for
Services Technical Unit and once they are back home, they
have to teach to their own experts the skills acquired during
the stage.
For example: PAFAGE Project executed in cooperation
with the Environment Direction of Niger, trained 3 experts
responsible for the Remote Sensing, GIS and IT Units, these
experts at the end of the course were be able to develop
and manage the National Environmental Information System
(IBIMET-CeSIA, 2004; IBIMET-CeSIA, 2005).
4 International inter-agency training courses
4.1 Regional meteorological training activities – WMO
Since 1987, WMO Executive Council decided to establish
the “operative branch” of the Regional Meteorological Train-
ing Center of Region VI in Florence. As a matter of fact,
the Italian National Meteorological Service could benefit of
the training facilities, of ICT resources, of researcher’s ex-
perience, of the scientific secretariat support of the National
Research Council and of the Foundation for Applied Meteo-
rology.
According to the decision of WMO to enlarge RMTCs
training domain by including remote sensing techniques and
GIS for agro-meteorological and environmental analysis ap-
plications, IBIMET courses are mainly concentrated on these
issues and the attention is focused on the use of GIS poten-
tiality for different data typology integration and analysis.
Florence RMTC activities started with the development of
the actions agreed with WMO regarding the Italian contri-
bution to the famine early warning system; the common aim
of RMTC and WMO is to improve the knowledge of agro-
meteorological methodologies and applications in CILSS3
countries affected by long lasting period of severe drought
conditions at that time.
During the last tree years, RMTC increased its action
field thanks to the cooperation established with EUMETSAT,
UNCCD Secretariat of Convention to Combat Desertifica-
tion and others European Organisation, and turned its atten-
tion to the quick development of new operational tools for
environmental analysis.
3Permanent Interstates Committee for Drought Control in Sahel
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Nowadays the training is also addressed to the Countries
with Economy in Transition of WMO RA 6 and/or RA II
(Latin America) and its contents are focused on different is-
sues, like:
– The use of Meteosat Second Generation (MSG) for the
development of applications and information products;
– Maps visualization;
– Information product dissemination through customized
GIS web-services.
IBIMET RMTC training advanced courses take place ev-
ery year and last maximum two-weeks. The course activi-
ties are organized in a modular way (didactic sessions) and
are planned for a close number of students (from 10 to 15)
mainly coming from the NMHSs and/or from other scientific
research institutes. Classes are given in French or English
according to the speaking language of the beneficiary’ coun-
tries.
The short courses, which take place in the context of a
long-term programme, allow a post evaluation because you
can test day by day the skills acquired by the trainees work-
ing with them on an on-going project. On the contrary,
RMTC short courses do not permit this kind of post evalu-
ation and, for this reason during the last few years, RMTC
training methodology has been reviewed by IBIMET experts
to give more space to practical exercises. Table 1 indicates
the RMTC training courses provided since 1999.
As you can see in the Table 1, IBIMET decided to repeat
the same training course on MSG applications in two dif-
ferent languages (French and English) in 2003 and 2004 be-
cause meteorological Community of African and European
Economy in Transition expressed a great interest on MSG
potentiality (WMO, 2004).
Considering MSG potentialities and training needs of
MSG users, the course aims at increasing national opera-
tional capability in using mainly estimated rain data, and at
supporting the current and potential meteorological satellite
community.
All of this will lead to a better exploitation of the analyses
and of the applications to develop in the following domains:
climate monitoring, natural resources management and ex-
treme events forecasting.
Moreover, MSG-MAP Course aims at promoting the shar-
ing of technical capabilities and operational experience be-
tween European and African Institutions and at developing a
common operational methods and techniques by using data
collected by MSG.
4.2 Mediterranean training programme
Nowadays IBIMET-CNR is involved in proposing itself as
a ‘link-institution’ between Mediterranean Countries follow-
ing the objective of an ambitious long-term training pro-
gramme that will be developed in cooperation with the
UNCCD Secretariat of Convention to Combat Desertifica-
tion: Mediterranean Training Programme for the Harmoniza-
tion of Early Warning Systems and Operational Instruments
for Monitoring Climate Change and Desertification (MTP).
MTP aims at improving technical cooperation and infor-
mation exchange among National Meteorological Services
and Institutions of Mediterranean Region facilitating the
building-up of a scientific network among institutions for the
harmonization of methodologies and tools in climate change
monitoring and desertification impact assessment.
The possibility to realize MTP Programme is founded on
the convergence of various factors, such as:
– The demand for a more appropriate and effective infor-
mation on national level in the countries involved in the
initiative;
– The availability of new technologies for the production
and dissemination of information;
– The availability of appropriate methodologies to re-
spond requests for the improvement of quality and re-
liability of information.
During the next eighteen months, the three following spe-
cialized training courses will be based on meteorological and
climate issues as well as on environmental monitoring for ex-
treme events management:
1. Agro-meteorological induced disasters: prevention,
monitoring, impact assessment and management;
2. Early Warning Systems for extreme events impact;
3. Desertification and environmental monitoring.
5 Forward future developments of GIS application in
meteorology and climatology
European Cooperation in the Field of Scientific and Techni-
cal Research (COST) – is a research program within the Eu-
ropean Science Foundation. COSTAction-719 is completely
dedicated to the use of GIS in climatology and meteorology
(Dyras et al., 2005). The main objective of this Action is
to broaden and enhance the potential of GIS in those fields
by developing applications, with emphasis on the procedures
and capabilities for integrating and adding value to data from
various sources and on quality control and presentation of
climate and other related data (http://www.knmi.nl/samenw/
cost719/).
In this framework COST 719 Action summer school on
“Application of GIS in meteorology and climatology” has
been planned in September 2005 to enhance the potential
of GIS applications through the improve understanding and
knowledge of procedures and capabilities for integrate data
from different sources. Web service technologies and Open
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Table 1. RMTC training courses.
Title Contents Date
Methodologies for remote sensing and con-
ventional data merging
– GIS and famine early warning systems
– The Land System Analysis for the Sahelian Region
– The Current System Analysis in the Sahelian Region
– The application of GIS for the early warning
on food security
– GIS based models for operational applications:




Me´thodologies pour l’e´laboration de
donne´es agro-me´te´orologiques et leur
inte´gration dans les Syste`mes d’Alerte
Pre´coce pour les Re´gions Arides




– Agrometeorological components of Early
Warning Systems
– Tools to support EW operational applications
Florence,
7–18/05/ 2001
Planning the Response to Climatic Events
and Drought Effects by Capitalizing on the
Experience and Information of Operational
Early Warning Systems – PRECEDE
– Climate change
– Extreme events forecast
– Integration of multi-source data for analysis
and planning
– Operational Early Warning Systems
– New technologies for information dissemination
Florence,
7–18/10/ 2002
Les Me´thodologies, les Produits et les Ap-
plications a` de´velopper par l’emploi du
MSG – MAP 1 Edition
Meteosat Second Generation Satellites: Ap-
plications, Products and Methodologies
for Applied Meteorology and Climatology,
MSG-MAP 2 Edition
– Introduction to MSG System
– Meteorological Products
– Climate modelling and seasonal forecast
– Agro-meteorological applications






Source solutions have been introduced in this advanced train-
ing course. The course specific objective was to facilitate the
building-up of a scientific network among European Institu-
tions for the harmonization of GIS methodologies and tools
used in promoting the development of applications for cli-
mate and meteorological analysis.
Last but not least, the course aims at establishing com-
mon and integrated approach, operational methods, and tech-
niques using GIS applications.
Training has been focused on the following main topics
treated in different thematic sessions:
– Data models in GIS and Atmospheric Science: integra-
tion and interoperability;
– Spatial interpolation methods in GIS;
– Application of GIS in meteorology and climatology for
natural resource management;
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Fig. 1. Countries covered by IBIMET training courses.
Each session includes lectures, group exercises and discus-
sions. The course is based on active student participation,
and trainees have been invited to present in class their expe-
rience on selected topics. A central component of the course
is the presentation of case studies organized around some
COST 719 key issues with papers presented by the chairper-
son or invited speakers.
Active participation of students has been encouraged in
order to stimulate the establishment of a structured inter-
regional exchange of scientific and technical expertise.
6 Conclusions
Training courses was designed and planned to assure the
transfer of the results achieved by international cooperation
project in order to:
– transfer of know how from research to operational ap-
plications;
– enhance the use of multi source integrated analysis ap-
proach developed in GIS environment;
– disseminate information more comprehensible by
decision-makers;
– increase the capacity building of Institutions involved
in the national and regional famine Early Warning sys-
tems;
– support the Local Technical Services (NHMS, EWS,
etc.);
– promote data and information dissemination by web;
– develop of customized GIS tools and functions to ensure
to all potential users the access by a user-friendly inter-
face to the entire cartographic information for deeper
meteorological and climatological applications.
More than 120 people from NMHSs and EWS of nine coun-
tries of Sahels Region have been trained on use of geographic
products and their related tools to provide useful information
for an early warning in food security system and for the mon-
itoring of emergency situations.
The results are tangible looking the cartographic represen-
tation of products published on national and regional me-
teorological bulletins (AGRHYMET, 1996–2005) and web
pages.
The RMTC activities, that have touched more than 60
technical officers of National Services of 30 countries, as
show in (Fig. 1) allow to continue to educational grow of
new job-profiles that the rapid evolution of ICT requires.
The future looks to assess existing atmospheric data for-
mats and identify mechanisms for data conversion in order
to make formats more compatible with GIS systems and
encourage inter-disciplinary interactions for meteorological
and climatological applications.
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